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SUMMARY

For the normal life and health of the population of each country becomes important at the
present time, the quality and ecological assessment of water. Water is essential for normal
physiological processes of the body. Due to the need to identify specific physico-chemical
parameters of water and to carry out a comprehensive assessment of the state of drinking
water in Absheron region in Azerbaijan, as research object was chosen the Ceyranbatan
reservoir. The study was conducted to evaluate the chemical composition, as well as its

compliance with drinking water quality standards.

The structure of the thesis consists of an introduction, four chapters and conclusions. The
first chapter is devoted to water, its composition and its effects on human health. In the
second chapter deals with standards and hygienic requirements for drinking water quality.

The third chapter deals with diseases caused by chemical composition of water.

The fourth final chapter focuses on the physical-chemical water reservoir Ceyranbatan
research, determining more than forty parameters including heavy metals. Effect of the
water purification treatment in certain parameters was studied, analyzing the water before
and after the cleaning treatment, in autumn and winter. Water samples analyzed comply
with all standards and hygienic requirements for the quality of drinking water,

demonstrating a highly efficient operation of the Ceyranbatan water treatment plant.
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RESUMEN

Actualmente se considera de gran importancia la calidad y la evaluacion ecologica del agua
para la vida normal y la salud de la poblacién un pais. El agua es esencial para los procesos
fisiologicos normales del organismo. Este trabajo fin de master plantea como objetivo
principal de investigacion la necesidad de identificar los pardmetros fisico-quimicos
especificos y realizar una evaluacién exhaustiva del estado del agua potable en la region de
Apsheron en Azerbaiyan, para lo cual se seleccioné el embalse de Ceyranbatan. En el
trabajo se estudié la composicién quimicadel agua, asi como el grado de cumplimiento de

los estandares de calidad del agua potable.

La estructura de la tesis de master consta de una introduccion, cuatro capitulos y
conclusiones. El primer capitulo esta dedicado al agua, su composicion y sus efectos sobre
la salud humana. El segundo capitulo se ocupa de las normas y requisitos de higiene para la
calidad del agua potable. El tercer capitulo considera las enfermedades causadas por la
composicion quimica del agua. El cuarto capitulo final se centra en la investigacion fisico-
quimica del agua del embalse Ceyranbatan, determinando mas de cuarenta parametros, entre
los que se encuentran los metales pesados. Se estudié el efecto del tratamiento de
potabilizacion del agua en los pardmetros determinados, analizando el agua antes y después
del tratamiento de limpieza, en otofio e invierno. Las muestras de agua analizadas cumplen
con todas las normas y requisitos de higiene para la calidad del agua potable, demostrando

una operacion altamente eficiente dela potabilizadora de Ceyranbatan.
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RESUMO

Actualmente considérase de gran importancia a calidade e a avaliacion ecoloxica da auga
para a vida normal e a salde da poboacion dun pais. A auga é esencial para 0s procesos
fisioloxicos normais do organismo. Este traballo de fin de master expon como obxectivo
principal de investigacion a necesidade de identificar os parametros fisico-quimicos
especificos e realizar unha avaliacion exhaustiva do estado da auga potable na rexién de
Apsherdn en Azerbaiyan, para o que se seleccionou o encoro de Ceyranbatan. No traballo
estudouse a composicion quimica da auga, asi como o grao de cumprimento dos estandares
de calidade da auga potable.A estrutura da tese de master consta dunha introducion, catro
capitulos e conclusiéns. O primeiro capitulo esta dedicado a auga, a sta composicion e 0s
seus efectos sobre a satde humana. O segundo capitulo ocupase das normas e requisitos de
hixiene para a calidade da auga potable. O terceiro capitulo considera as enfermidades
causadas pola composicion quimica da auga. O cuarto capitulo final céntrase na
investigacion fisico-quimica da auga do encoro Ceyranbatan, determinando mais de corenta
parametros, entre 0s que se atopan os metais pesados. Estudouse o efecto do tratamento de
potabilizacion da auga nos parametros determinados, analizando a auga antes e despois do
tratamento de limpeza, no outono e no inverno. As mostras de auga analizadas cumpren con
todas as normas e requisitos de hixiene para a calidade da auga potable, demostrando unha

operacion altamente eficiente da potabilizadora de Ceyranbatan.
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OBJECTIVES

¢ The main objective of this work was to carry out physical and chemical water quality
assessment of the- Ceyranbatan reservoir, located near the urban village of Ceyranbatan in
Absheron peninsula.

e The reason for choosing the theme "Modern physico-chemical analysis of drinking
water from Ceyranbatan reservoir" was to explore highly toxic heavy and other metals,
which pose a threat to human health using the most modern equipment such as “ICP-MS”
In addition, other important traces compounds in drinking water were also considered.

eEstablish compliance water of Ceyranbatan water reservoir with drinking- water

quality standards.
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INTRODUCTION

For the purpose of evaluating the physical and chemical quality of drinking water of
Ceyranbatan reservoir was carried out physical and chemical analysis before and after
incoming of water in the water purification plant. Trials were carried out during 2015-2016

years in the autumn and winter periods.
Reservoir characterization

Ceyranbatan reservoir (Azerbaijani: Ceyranbatan su anbari) is a reservoir in the Absheron
Rayon in eastern part of Azerbaijan. It is located between Baku and Sumgayit cities, next to
Ceyranbatan settlement 20 km away from Baku. In Azerbaijani Ceyranbatan means "the
place where the gazelle has drowned" which refers to an ancient legend related to the

naming of city of Sumgayit.

Ceyranbatan reservoir

The reservoir was built in 1958 in order to provide drinking water to increasing population
of Baku and Sumgayit. The overall area is 13.9 km? (5.4 sq mi),volume of reservoir is 186

million m3, 150 million m3 is utilized. Length of the reservoir is 8.74 km (5.43 mi),
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maximum width is 2.15 km (1.34 mi), the shoreline length is 23.3 km (14.5 mi). The
maximum depth of water in the reservoir is 28.5 m (94 ft) with the lowest depth registered
at 14.5 m (48 ft). The water surface area is 1,389 ha (13.89 km2). The reservoir gets the
water from Samur-Absheron channel which is fed by three inflowing rivers Samurcay,
Valvalagay and Qudiyalgay. Due to containment of drinking water, a sanitary protection
zone was founded around the reservoir in 1960. In 2001, the first sanitary zone was
expanded and fenced off for protection of the reservoir lake. The project also included
foresting and cleaning of water channels in order to improve the ecology of the lake.The

fence is 23 km (14 mi) long. The reservoir also has two sets of big water pumping stations.

Ceyranbatan water treatment plant

Ceyranbatan water treatment plant the world’s surface largest UltraFiltration plant. Modern water
treatment plant based on ultrafiltration technology. The ultrafiltration instalation holds the sand,
dust, clay, bacteria and all substances larger than 0.01 microns. Only after clearing the water, which
is sent to the barn introduce chlorine in order to disinfect water from bacteria that can pose a threat

to the human body.

This water treatment plant with a capacity of 6.6 cubic meters per second and 570 000 cubic meters
per day is the uninterrupted supply of water to the population.

7
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DESCRIPTION OF THE PLACE WHERE THE PRACTICE HAS BEEN
MADE

EAEAEA%SJ_I

Central Laboratory

I want every city and village be supplied

with drinking water on “24 hours a day” basis...

Water provided and will be provided to the Azerbaijan population
must be adapted to the standards of World Health Organization.

Ilham Aliyev
History

The construction of a new office building of the central laboratory of “Azersu” Open Joint
Stock Company launched later in 2011. The new building covering an area of 1,800 square
meters consists of drinking water and sewage sections. Each of the sections has departments

for microbiology, physical and chemical analyses.

The laboratory is fitted with equipments manufactured by leading international
companies of Germany, USA, Japan, and other countries. The equipment enables
determination of physical, chemical and bacteriological properties of drinking water. 138
parameters including 84 parameters of drinking water, 54 parameters of sewage are

determined in the new laboratory.
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The most sophisticated laboratory of the region operates the “ICP-MS” equipment, which
allows the company to determine highly toxic heavy and other metals, which pose a threat
to human health.

The microbiology analysis room of the laboratory is responsible for detecting dangerous
bacteria.

The sewage section of the laboratory conducts both physical and chemical analyses. The
laboratory is particularly important from the standpoint of public health and environmental
protection. The laboratory is expected to analyze water samples from a total of 1,800
addresses, including water sources, water treatment installations, water reservoirs,

educational, healthcare and catering facilities, as well as individual consumers.

The new laboratory has also provided the opportunity for conducting analyses throughout
the republic. In order to do that, two field laboratories and four special vehicles have been
purchased for the transportation of water samples. The field laboratories are currently

conducting analyses of water samples taken in district centers and villages.

The results of the analysis will be accepted at the international level (European Union and

the World Health Organization) once the laboratory is accredited under ISO-17025.

The new laboratory is located in Baku city Yasamal district, Akim Abbasov str. 110.

9
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MATERIAL AND METHODS

Procedure selection of samples
Sampling for physical and chemical analysis
For physical-chemical analyzes of samples

The selection procedure is carried out in accordance with the * TS EN ISO 5667-3,5,14
Sampling" standard. The analyzed parameters are selected in advance. Samples are taken in
accordance with the F-073 "Select number of utensils and, transportation and storage of
samples, depending on the parameters analyzed drinking water." Before sampling the
bottle at least two times should rinsed with water and filled so that air bubbles do not
remain the air. When sampling from rivers, lakes, etc. use the special elongated sampler and

samples are taken from a depth of 30 cm and a distance of 1 m.

Methods of analysis
I. Physical analysis

1. Determination of color (The color of water is determined by the presence of humic

substances and iron compounds. Color determined by the scale of standards)

2. The determination of odour (To determine the necessary temperature of 20-60 C°.For

drinking water odour should not exceed 2 points.)

3. Determination of turbidity.(The turbidity is determined using apparatus Turbidimetr
HACH -2100AN. Method -SM 2130 B)

10
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4.Determination of pH (Potentiometric determination of ph using ph meter. Method-SM

4500-H"B)

5. Determination of conductivity (The conductivity is determined using apparatus

conductometer HACH Sensions ™ 5. Method-SM 2510B)

I1. Chemical analysis.

6. Titrometric determination of total alkalinity, carbonate and bicarbonate ions( Method-SM

2320B)

7. Titrometric determination of total hardness (Method-SM 2340)

11
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8.Determination of heavy metals (Heavy metals are determined using apparatus ICP-MS

Agilent 7700e, ICP-MS- Inductively Coupled Plasma Mass Spectrometer.

Method- SM 3120)

9. Determination of anions and cations by lon Chromatography ( Anions and cations are
determined using apparatus Ion Chromatograph inventory Ne00230400185. Methods-
4110B, 3120B).

12



= X “__%\%L% ? RIS Co-funced by the
—"“ e X empus FProgramme
7, H\"i\y RETH]NKe Sl of the European Union

10. Determination of TOC-Total Organic Carbon by using apparatus MSWS TOC Agilent.
Method-SM 5310).

13
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RESULTS

Trials were carried out during 2015-2016 years in the autumn and winter periods.

Sampling in autumn period

Results before cleaning: 24.09,2015

QUALITY
. REQUIREMENTS
PARAMETER Unit Result method 98/83 EC QOST
Directive | 2874-82
pH SM 4500- i i
pH (pH unit) 8,7 HB 6,5-9,5 6,0-9,0
TURBIDITY NTU 1,8 SM 2130 B 1 1,5 mg/L
pnS/cm 0
CONDUCTIVITY (uS/sm) 724 SM 2510B 2500 25°C 1500
mq/L <7
TOTAL HARDNESS CaCOs 213 SM 2340 C mg/ekv*L
TOTAL ORGANIC mq/L
CARBON (mg/L) 12| SM33l0C
mq/L
T. ALKALINITY (mg/L) 122 SM2320B
CARBONATE ma/L 10 SM 2320 B
(mg/l)
maq/L
BICARBONATE (mg/l) 112 SM 2320 B
(Ca?h mg/L 47 EN ISO until250
(Calcium) (mg/L) 14911 mg/I
(Mg?) ma/L 194 EN iSO untils0
(Magnesium) (mg/L) ’ 14911 mg/L
(NH4") mq/L EN iSO
(Ammonium) (mg/L) <0.12 14911 0.5
(Na) mq/L EN iSO
(Sodium) (mg/L) 60 14911 200
(KY) mq/L 91 EN iSO
(Potassium) (mg/L) ' 14911
(Li%) ma/L <015 EN iSO
(Lithium) (mg/L) ’ 14911
(CI) maq/L
(Chloride) (mg/L) 64,2 SM 4110 B 250 350
(SO4%) mq/L 250
(Sulfate) (mg/L) 116 SM 4110B 500

14
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QUALITY
PARAMETER Unit | Result | method ggggg(':REMg\c'ET
Directive | 2874-82
(l(\ll\llt(r);tzz) (mgfb 11 | smMau0B | 45
(HSE})ide) (mgﬂ:) 02 | sma1108 | 15 07
(f\',\:t?iig) (mgﬂ:) 004 | SM4110B | 05 Het
(Br(()an})c,e) (mgﬂ:) <015 | SM4110B
o000 | ML 006 | smaios o
(Cyanice) man | 9 | Plethod | 00
(Amnﬁ:ﬂum) (ﬁgfb 422 | SM3111D | 200 | <0.5mglL
(Afssen) (ﬁgfb <1 | SM3114B 10 50
erilium) (ﬂgfb <1 | SM3111D 0.2
(Ba?iim) (ﬁgfb 305 | SM3120B
(Kadcmdium) (tgf::) <1 | SM3111B 5
(Chrg:r;ium) (ﬁgj::) <1 SM 3111 B 100
(Coc;l;er) (rr?]g;::) 491 | SM3111B 2 1
(,_F;gd) (tgf'[) 171 | SM3111B 15 30
(Seltasrﬁum) (ngll:) <1 SM 3114 B 10 1
(Van\zi(?ium) (ﬁgjb <1 SM3111D
(zzi:c) (mgfb 236 | SM3111B 5000
(thn) (ﬁgfb 19 | SM3111B | 200 | 03mg/L
(Arg'eA\n%ium) (t(g];b <1 SM 3120 B
(Litrll_ilum) (t(g];b 13,5 SM 3120 B
(cfb‘;m (ﬁgfb <1 | SM3120B

15
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QUALITY
PARAMETER Unit | Result method ggggg(':REMg\c'ET
Directive | 2874-82
(Manl\élgnese) (ﬁgfb <1 SM3111B 50 100
(Ni';'(e,) (ﬁgfb 145 | SM3111B 20
(Rubl?cti)ium) (Egjt) <1 SM 3120
(Cegiim) (ﬁg;b <1 SM 3120
(Stro?lltrium) (ﬁg;::) 413 SM 3120 7000
(Tha-:-llium) (ﬁgjb <1 SM 3120

Results after cleaning

QUALITY

PARAMETER Unit Result method 9§/§§LEJé:REMCI)Eg-Sr$

Directive | 2874-82

pH (pj':nit) 829 | SM4500-H'B | 6595 | 6,0-9,0

TURBIDITY NTU 1 SM 2130 B 1 1,5 mg/L

CONDUCTIVITY (ﬁg//scn';‘) 711 SM 2510 B 2500 ig;%

TOTAL HARDNESS (”r;g;b 204 | SM2340C S mg/ek
OTALORCANIC | L |1 | wsaws
T. ALKALINITY (mg;t) 1o SM 2320 B
CARBONATE (”r;g;'[) 8 SM 2320 B
BICARBONATE (”r;g;'[) 104 SM 2320 B

(C(;giz%) (mg;b 44 | ENISO 14911 unr:]i:;f’o

(M%ge:z;m) (?ngb 163 | ENISO 14911 ur?lg/'io

16
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(Anﬁﬁ';';;am) (mgj'[) <012 |ENiSO14911| 05
(s(ol\é?l:zn) (mgj'[) 52 | ENiSO 14911 | 200
(pot(;:;i)um) (mgﬂ:) 2 EN iSO 14911
(,_i(tlﬁi'u)m) (mgj'[) <0,15 | ENiSO 14911
(Cr,(fc:,:})c,e) (mgﬂ:) 556 | SM4110B 250 350
(éiﬁ;ig) (mg;b 108 | SM4110B 250 500
(&ﬁlt?;tg) (mgfb 1 SM 4110 B 0 45
(Flu((l):r-i)de) (nr;gjl[) 0041 smat108 15 07
(ﬂ.“it?ii'e)) (mgfb 002 | SM4110B 05 ner
(Brg%e) (mgfb <015 | SM4110B
.
(Ph(:;:] a)t ) (ﬁgﬁ) 002 | SM41108B a5
(cyamde) ma | 00 | Cheodu | 0%
(AMmAiLium) (ﬁgﬁ) a1 SM 3111 D 200 ;‘;'/SL
(A;:sen) (t:;::) <1 SM 3114 B 10 50
(Be:l(ieum) (tg;t) <1 SM3111D 0,2
(Ba?i?,m) (tgﬁ) 273 | SM3120B
(Kadcn:iium) (ﬁgﬁ) <1 SM3111B 5
(cch:n) ('::;IL-) <1 SM 3120 B
(Chrcf:r:\ium) (t:;t) <1 SM 31118 100
(COE:er) (ng;t) 4.3 SM3111B 2 1
(L‘;Zd) (ﬁgﬁ) 415 | sm3111B 15 30
(Seles:ium) ('::;II_') <1 SM 3114 B 10 10

17
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(Van\z:gium) (ﬂgflﬂ) <l SM311D
(ZZi:c) (mgjb 152 | SM3111B 5
(hFoen) (ﬂgfb 622 | SM3111B 200 | 0,3 mg/L
(ArgeAn%ium) (ﬁgj::) <l SM 31208
(Lithilum) (ﬁgj::) 8,5 SM31208
(Man'\é'gnese) (ﬁgj::) <1 SM 3111 B 50 100
(NiI::IILeI) (ﬁgj::) 11 SM3111B 20
(Rutﬁ(?ium) (ﬁgj::) <1 SM 3120 10 30
(Ce(;iim) (ﬁgj::) <1 SM 3120 B
Sampling in winter period
Results before cleaning18.01.2016
QUAILITY
PARAMETER Unit Result method 955??;&REMEQNJSST
Directive 2874-82
PH (pHpE'nit) 830 | SM4500-H'B | 6,5-9,5 6,0-9,0
TURBIDITY NTU 7,6 SM 2130 B 1 1,5 mg/L
CONDUCTIVITY (L‘S//Scn"l‘) 635 SM 2510 B 2500 | 25°C 1500
TOTAL HARNESS C”;C(‘:’gs 194 SM 2340 C S/mafekv
CARBONATE (':13;'[) 22 SM 2320 B
BICARBONATE (mg;'[) 107 SM 2320 B
T. ALKALINITY (mg;'[) 129 SM 2320 B
TOTAL QRGNS | T s s _
(C(zggzl:zn) (mg;b 45 | ENISO 14911 zsléﬂfgm

18
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QUAILITY
PARAMETER Unit | Result method 9E/EQ?EJ(I;REM%NOTSST
Directive 2874-82
(Mgg/'n%:tm) (rrﬂg;::) 198 | ENISO 14911 5533/'L
(Arf]l:ln':‘r‘;tm) (rrﬂg;::) <014 | EN SO 14911 05
(S(Ol\é?an) (rrﬂg;::) 56 | ENISO 14911 200
(pot(;si)um) (mg;::) 26 | EN1SO 14911
(Li(thii?m) {Pn%/,'[ <0,15 | EN ISO 14911
(giﬂ;ie)) (mg;b 68 SM 4110 B 250 500
:
(,(\,I\ilt?atg) (mg;b 18 SM 4110 B 50 45
(Cé%r_i)de) (mg;b 66 SM 4110 B 250 350
(Nurﬁ‘ilnum) (ﬁg;b 1027 | SM 31208 200 <500
(A'rA\sZn) (ﬁg;b <1 SM 3120B 10 50
(Ba?iim) (ﬁgfb 35,5 SM 31208
(Berl? I?um) (ﬁg;::) <1 SM 31208 0,2
(Han) (ﬁgjb 733 SM 31208 200 300
(ArgeAn%ium) <ﬁ35b <1 SM 31208
(Lithiom) (tgf::) 141 | SM3120B
(Kadcri]dium) (ﬁgfb <1 SM 31208 5
(cfb%.t) (ﬁgfb <1 SM 31208
(Man'\g;lfgnese) (ﬁgjll:) 23 SM 31208 50 100
(Cocé)l;er) (t‘f;fb 3,8 SM 3120B 2000 1000
(Nitlllel) (ﬁg;b <1 SM 3120B 20
(ngd) (ﬁgfb 3.2 SM 31208 10 30

19
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QUAILITY
PARAMETER Unit | Result method QSESEJ(':REM%NOTSST
Directive 2874-82
(RubITc?ium) (ﬁg;b 1,2 SM 31208
(Se|esneium) &355 <l SM 31208 10 10
(Ce(s:izm) (ﬁg;b <1 SM 31208
(Zzi:C) (ﬁgfb 3,3 SM 3120B 5000
(Stro?\:ium) (ﬁgjlﬁ) 552 SM 31208 7000
(Thawium) (ﬁg;b <1 SM 31208
(Chrg:r;ium) (ﬁgjlﬁ) <1 SM 31208 100
(Van\a/(?ium) (tgj::) <1 SM 3120B

Results after cleaning

QUALITY
PARAMETER Unit Result method 98|78§%L(J:|REMEQ|\CI)TSST
Directive 2874-82
pH o ) i
pH (oHunin | 816 | SM4500-HB | 6595 6,0-9.0
TURBIDITY NTU 1.9 SM 2130 B 1 1,5 mg/L
pS/cm 25°C do
conpucTIvITY | Aot | 612 SM 2510 B 2500 1500
TOTAL mq/L <7mg/ekv*
HARDNESS cacos | 174 SM2340C L
CARBONATE (mg;'[) 18 SM 2320 B
BICARBONATE (mg;'[) 95 SM 2320 B
T. ALKALINITY (mg;::) 113 SM 2320 B
TOTALORGANIC | mg/L
CARBON /L) 1,2 SM 5310 C

20
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QUALITY
Directive 2874-82
(C(;?,Zuzn) (mg;::) 40 | ENISO 14911 U?ng/zfo
(Mggﬂge:ﬁm) (mg;b 16,2 | EN ISO 14911 Ur?]g} EO
(Arﬂ?n'j;}ﬁm) (mg;b <014 | EN ISO 14911 0,5
(S(ONd?an) (mg;b 42 | ENISO14911 | 200
(Pot(;;i)um) (mg;b <13 | ENISO 14911
(,_i(tlﬁliu)m) (mg;::) <015 | ENISO 14911
éiﬂfte’) {,Il‘;ﬁb 52 | SMASD0SO | o5 500
(I(\l'\i't?st‘()e) (rrgg;b | SM 4530 NOz 50 45
(Cégr_i)de) (mg;b 61 | SM4500CIB 250 350
(Amrﬁ}lnium) (tgfb 73,6 SM 31208 200 <500
(Af;jen) (ng::) <1 SM 3120B 10 50
(Ba?iim) (ﬁg;b 324 | SM31208
(BeEI?um) (ﬁg;::) <1 SM 31208 0,2
(Han) (ﬁg;b 20,5 SM 31208 200 300
(ArgeAn%ium) <ﬁ35b <1 SM 31208
(LitrITilum) (ﬁg;b 11,2 SM 3120B
(KadCrr?ium) (ES;IL_) <1 SM 31208 5
(cfb%m (ﬁgfl[) <1 SM 31208
(Manl\g;snese) (t(g];IL_) 1.1 SM 31208 50 100
(Cc%;er) (tg;t) 1.8 SM 31208 2000 1000
(Ni';'(en (ES;IL_) <1 SM 31208 20

21




N RN Co-funded by the
e © Sl Tempus Programme
UNIVERSIDADE DA CORUFIA \ / RETH]JNKe R of the European Union

QUALITY
PARAMETER Unit | Result method 5 STSE%%REMEQ'\C')TSST
Directive 2874-82
(LFe):d) (tg;::) 1,6 SM 3120B 10 30
(RubF;(?ium) (ﬁg;b <1 SM 3120B
(SeIeSr?ium) (ﬁgfﬁ) <! SM 31208 10 10
(c;eg}im) (ﬁg;t) <1 SM 3120B
(zzirr\]c) (ﬁgft) 1.4 SM 3120B 5000
(Stro?]:ium) <ﬁ35b <l SM 31208 7000
(Tha-:_llium) (tg;::) <1 SM 3120B
(Chrc():r;ium) (ﬁg;b <1 SM 31208 100
(Van\eggium) (tg;::) <1 SM 3120B

Comparing the results before and after treatment , we can see that the amount of different
parameters are decreasing. There was not found parameters which are exceed the maximum
allowable concentration.
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CONCLUSIONS

On the basis of physico-chemical analysis of drinking water of Ceyranbatan reservoir that

were carried out during 2015-2016 in the autumn and winter periods we can draw the

following conclusions:

1. Water samples showed good organoleptic properties.

2. Physico-Chemical water indicators comply with the drinking-water quality standards.
3.
4

. Analyzed water samples comply with all standards and hygienic requirements for the

It is pointed out that it was not detected excess amounts of heavy metals in water.

quality of drinking water, demonstrating a highly efficient operation of the

Ceyranbatan water treatment plant.
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